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pport.k m TO BE SOLVED: To improve accuracy to find an inferio r wafer by 
-deJiacting the state of a wafer before ion implantation and afte r the ion 
implan tation and by judging whether the ion implantation is rightly implemented 
based on the respective states of the wafer before and after t he ion ' 
impl ant a t i on . 

SOLUTION: A wafer 4a or 4b before ion implantation is carried in a load lock 
chamber 2a or 2b in an ion implantation device, light is radiated thereto by an 
optical sensor 7 in its mounted on a wafer receiving mount 9, and the reflected 
light is measured. Secondly, the wafer 4a, or 4b is put in a process chamber 
and after completing implantation, the wafer is carried outside via the load 
lock chamber 2a or 2d. In this case, light is radiated to the wafer 4a, or 4b 
again by the optical sensor 7. The reflecting light is slightly changed from 
that before implantation because of the damage to the wafer surface by the beam 
ion. The signal values before and after the implantation are co mpared by a 
comparator and if the difference is a prescribed reference value or less, _ an 
error alarm is issued to show non-implanta tion. 
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■ NOTICES * 

Japan Patent Office is not responsible for any 
iamages caused by the use of this translation. 

This document has been translated by computer.So the translation may not reflect the original precisely. 
>.**** shows the word which can not be translated. 
i.In the drawings, any words are not translated. 



XAIMS 



Claim(s)] 

Claim 1] The ion-implantation detection equipment characterized by to have the control means which judge whether 
iforementioned ion-implantation processing accomplished correctly based on the state of the wafer before the ion- 
mplantation processing which detected the state of the wafer before ion-implantation processing, and the state of the 
vafer after ion-implantation processing by the sensor which detects the state of the wafer for an ion implantation, and 
his sensor, and was detected by the aforementioned sensor, and the state of the wafer after ion-implantation processin 
Claim 2] Ion-implantation detection equipment according to claim 1 with which the aforementioned control means a 
characterized by judging that the aforementioned ion-implantation processing accomplished correctly when the 
lifference of the state of the wafer before the ion-implantation processing detected by the aforementioned sensor and 
itate of the wafer after ion-implantation processing is beyond a predetermined reference value. 
Claim 3] Ion-implantation detection equipment according to claim 1 or 2 characterized by the aforementioned sensor 
)eing a photosensor which detects the light reflected by the aforementioned wafer. 

Claim 4] Ion-implantation detection equipment according to claim 1 or 2 characterized by the aforementioned sensor 
>eing a thermo sensor which detects the temperature of the aforementioned wafer. 

Claim 5] The ion implantation equipment characterized by equipping any 1 term of claims 1-4 with the ion-implanta 
ietection equipment of a publication. 

Claim 6] The ion implantation equipment according to claim 5 characterized by ion-implantation processing 
iccomplishing to a sheet-fed type. 

Claim 7] The ion-implantation method of detection characterized by judging whether it detected before and after ion 
mplantation processing the state of the wafer for an ion implantation, and the aforementioned ion-implantation 
)rocessing accomplished correctly based on the state of the wafer before the aforementioned ion-implantation 
)rocessing, and the state of the wafer after the aforementioned ion-implantation processing. 
Claim 8] The ion-implantation method of detection according to claim 7 with which the aforementioned ion- 
mplantation processing is characterized by judging that it accomplished correctly when the difference of the state of 
vafer before the aforementioned ion-implantation processing and the state of the wafer after the aforementioned ion- 
mplantation processing is beyond a predetermined reference value. 

Claim 9] The ion-implantation method of detection according to claim 7 or 8 characterized by the state of the 
iforementioned wafer being the light reflected by the aforementioned wafer. 

Claim 10] The ion-implantation method of detection according to claim 7 or 8 with which the state of the 
iforementioned wafer is characterized by being the temperature of the aforementioned wafer. 



Translation done.] 



g eg b 



eb eg e e h 



g 



Page 1 



' NOTICES * 

rapan Patent Office is not responsible for any 
iamages caused by the use of this translation. 

..This document has been translated by computer. So the translation may not reflect the original precisely. 
>.**** shows the word which can not be translated. 
i.In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



Detailed Description of the Invention] 
0001] 

The technical field to which invention belongs] this invention relates to an ion implantation equipment and the ion- 

mplantation method of detection. 

0002] 

Description of the Prior Art] There is an ion-implantation process in the manufacturing process of a semiconductor 
levice as well known from the former. This ion-implantation process is a process which forms p form field or n form 
leld in a semiconductor by pouring an impurity into a semiconductor. 

0003] Since this ion-implantation process is performing impurity doping which controls the property of a transistor, 
nfluence which it has on the property of a product is very large. 

0004] Conventionally, at the property check process of a product, the abnormalities in the threshold voltage 
characteristic may occur and 1-2 weighted solidity may be shifted among the wafers of the plurality in a lot in this cas 
There is a case where it can presume only a cause that un-pouring in or 2 times pouring was performed in the ion- 
mplantation process in such a situation, plentifully. 

0005] By the way, although there are a thing of a batch type and a thing of a sheet-fed type in an ion implantation 
equipment, if it is the ion implantation equipment of a batch type, though it will become unusual [ a property ], since 
nay happen by batch number of sheets, it is not thought that the above faults occur. On the other hand, since one shee 
ed type ion implantation equipment was processed at a time, although it might be set as the object of a cause as the 
lame, since the work top was processed normally, it had the problem which cannot specify the cause that one sheet is 
)oor. 

0006] Drawing 4 is a cross section explaining operation of the platen in an ion implantation equipment. 

0007] Conventionally, in an ion implantation equipment, the dose is counted for every sheet, pouring in the set-up do 

s finished, and finishing [ a wafer 4 / pouring ] is judged. 

0008] Moreover, the platen 5 which holds a wafer 4 as shown in drawing 4 becomes horizontal at the time of 
conveyance, and becomes perpendicularly at the time of an ion implantation. As shown in drawing 4 , when a platen 
)erpendicularly, a beam 6 is irradiated and an ion implantation is performed. An end of pouring is performing operati 
vhich returns horizontally again. 

0009] However, it is possible during pouring work that electric disturbance will occur, the above-mentioned operatio 
vill no longer be normally processed by the own electric discharge of an ion implantation equipment etc., and it will 
aken out outside with not pouring in, or that an operator judges [ having not poured in and ] again and it pours in twi 
>y pouring in to the wafer again. 
0010] 

Problem(s) to be Solved by the Invention] In the above situations, conventionally, since detection of the existence of 
on implantation to a wafer was not completed, a defect will be discovered for the first time at the check process of 
>peration after being completed as a product, and prompt poor discovery is impossible. 

001 1] Moreover, at which time the poor product was generated conventionally also carving will be difficult, and it w 
>ecome an obstacle at the time of raising the yield. 

0012] By having been made in view of the above-mentioned point, and detecting the existence of an ion implantation 
:ertainly and promptly, if this invention improves and spreads the accuracy of discovery with one faulty wafer, it aim 
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>ffering the ion implantation equipment which can aim at improvement in the yield of a semiconductor device. 
0013] 

Means for Solving the Problem] In order to attain the above-mentioned purpose, this invention was equipped with th 
control means which judge whether the aforementioned ion- implantation processing accomplished correctly based on 
;tate of the wafer before the ion-implantation processing which detected the state of the wafer before ion-implantation 
>rocessing, and the state of the wafer after ion-implantation processing by the sensor which detects the state of the wa 
or an ion implantation, and this sensor, and detected by the aforementioned sensor, and the state of the wafer after io 
mplantation processing, and constituted ion-implantation detection equipment. 
0014] 

Embodiments of the Invention] Hereafter, the gestalt of operation of this invention is explained with reference to a 
Irawing. 

0015] Drawing 1 is the schematic diagram of the end station section in the gestalt of 1 operation of the ion implantat 
equipment by this invention. 

0016] The end station section which does pouring work within an ion implantation equipment has the process chamb 
pouring processing room) 1, load-lock-chamber 2a, and load-lock-chamber 2b. 

0017] The ion implantation equipment in the gestalt of this operation is a sheet-fed type (serial formula) ion 
mplantation equipment which processes one wafer at a time. 

0018] As shown in drawing 1 , from the exterior by the side of the atmosphere, wafer 4a is conveyed by the process 
chamber 1 currently maintained by the high vacuum of about 10 to 7 Torrs, and pouring processing is carried out. 
0019] Under the present circumstances, it is not very practical when producing a semiconductor device since the stat 
he process chamber 1 will be repeated by turns by atmospheric pressure and the high vacuum to the degree of wafer 
ronveyance, and huge time will be taken from occupying space capacity with the big process chamber 1 and penetrat 
>f dust is caused, if the process chamber 1 and an atmosphere side are connected directly. 

0020] Therefore, the load lock chamber of the small capacity maintained by the medium vacuum of about 10 to 5 To 

vas prepared, and the role of the buffer room between the exterior and a process chamber is played. 

0021] In drawing 1 , although two load locks chamber, 2a and 2b, are prepared, this is prepared for the improvement 

i throughput, and while processing the wafer of one of the two's load lock chamber, it prepares a wafer in another loa 

ock chamber. A wafer is again left from the load lock into which it went. That is, in drawing 1 , wafer 4b is prepared 

vafer 4a conveyed through load-lock-chamber 2a by another load-lock-chamber 2b during processing. 

0022] In addition, in drawing 1 , 3a and 3b of a flap valve and 5 are [ a platen and 6 ] beams. 

0023] Drawing 2 is the schematic diagram showing the internal structure of the load locks chamber 2a and 2b shown 

Irawing 1 . 

0024] As shown in drawing 2 , the wafer cradle 9 for receiving Wafers 4a or 4b from the conveyance arm 8 is forme 
:ach of these load locks chamber 2a and 2b, and the sensor 7 is formed in the upper surface of load locks chamber 2a 
!b. In the gestalt of this operation, a photosensor is used as a sensor 7. 
0025] Next, operation of the gestalt of this operation is explained. 

0026] Drawing 3 is a flow chart explaining operation of the gestalt of operation shown in drawing 2 . 
0027] When the wafers 4a or 4b before an ion implantation are carried into load locks chamber 2a or 2b and appear i 
he wafer cradle 9, they apply light to a wafer by the photosensor 7, measure the reflected light, and memorize measu 
/alue (F-l). 

0028] Next, Wafers 4a or 4b enter in the process chamber 1, and although pouring processing is carried out, at this ti 
i wafer front face is struck by beam ion and they receive a damage (F-2). 

0029] After a pouring processing end, although it passes along load locks chamber 2a or 2b again and is conveyed 
mtside, when Wafers 4a or 4b go into load locks chamber 2a or 2b, they apply a photosensor 7 to Wafers 4a or 4b ag 
Mien a damage is shown in a wafer front face, the reflected light changes pouring before slightly. As the signal value 
ead (F-3) and it is shown in a step (F-4), the signal value before pouring is compared with the signal value after pour 
>y the comparator, if the difference is beyond a predetermined reference value, finishing [ pouring ] (F-5) will be judg 
ind processing will be continued. If it is under a predetermined reference value, it will warn of an error as un-pouring 
F-6), and a conveyance stop will be carried out. 

0030] Next, the gestalt of another operation of the ion implantation equipment by this invention is explained. 

0031] With the gestalt of this operation, a thermo sensor is prepared instead of the photosensor 7 shown in drawing 2 
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ind this thermo sensor detects the state of the wafer before and behind an ion implantation. 

0032] A wafer catches the beam current at the time of an ion implantation, and it carries out a temperature rise by 

eceiving power. The grade of a temperature rise changes according to the size of the beam current, and acceleration 

/oltage. 

0033] Therefore, although a wafer is held by the platen 5 and an ion implantation is carried out, in this case, the plate 
s equipped with cooler styles, such as pure water, FURORINATO, or gas, and a wafer is cooled from a rear face. 
Though such cooling is given, when beam power is large, the temperature of a wafer rises to about 100 degrees C. 
0034] In case a wafer is conveyed from the process chamber 1 to load locks chamber 2a or 2b, in order to be 
conveyance in a vacuum and to require for conveyance time only several seconds, there are very few amounts from 
vhich the heat which the wafer obtained escapes outside. 

0035] Then, with the gestalt of this operation, it checks that it is finishing [ pouring ] by making the sensor installed 
oad locks chamber 2a and 2b into a thermo sensor, and measuring the temperature before pouring, and the temperatu 
ifter pouring. 
0036] 

Effect of the Invention] As explained above, according to this invention, in order to acquire direct information for th 
vafer itself, the accuracy of one-sheet poor discovery improves the check of ion-implantation processing, and the one 
;heet poor prevention effect can be expected. 

0037] Moreover, according to this invention, the existence of an ion implantation can be detected certainly and 
)romptly, and improvement in the yield of a semiconductor device can be aimed at. 

Translation done.] 
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Claim(s)] 

Claim 1] The ion-implantation detection equipment characterized by to have the control means which judge whether 
iforementioned ion-implantation processing accomplished correctly based on the state of the wafer before the ion- 
mplantation processing which detected the state of the wafer before ion-implantation processing, and the state of the 
vafer after ion-implantation processing by the sensor which detects the state of the wafer for an ion implantation, and 
his sensor, and was detected by the aforementioned sensor, and the state of the wafer after ion-implantation processin 
Claim 2] Ion-implantation detection equipment according to claim 1 with which the aforementioned control means a 
characterized by judging that the aforementioned ion-implantation processing accomplished correctly when the 
lifference of the state of the wafer before the ion-implantation processing detected by the aforementioned sensor and 
;tate of the wafer after ion-implantation processing is beyond a predetermined reference value. 
Claim 3] Ion-implantation detection equipment according to claim 1 or 2 characterized by the aforementioned sensor 
)eing a photosensor which detects the light reflected by the aforementioned wafer. 

Claim 4] Ion-implantation detection equipment according to claim 1 or 2 characterized by the aforementioned sensor 
)eing a thermo sensor which detects the temperature of the aforementioned wafer. 

Claim 5] The ion implantation equipment characterized by equipping any 1 term of claims 1-4 with the ion-implanta 
ietection equipment of a publication. 

Claim 6] The ion implantation equipment according to claim 5 characterized by ion-implantation processing 
iccomplishing to a sheet-fed type. 

Claim 7] The ion-implantation method of detection characterized by judging whether it detected before and after ion 
mplantation processing the state of the wafer for an ion implantation, and the aforementioned ion-implantation 
)rocessing accomplished correctly based on the state of the wafer before the aforementioned ion-implantation 
)rocessing, and the state of the wafer after the aforementioned ion-implantation processing. 
Claim 8] The ion-implantation method of detection according to claim 7 with which the aforementioned ion- 
mplantation processing is characterized by judging that it accomplished correctly when the difference of the state of 
vafer before the aforementioned ion-implantation processing and the state of the wafer after the aforementioned ion- 
mplantation processing is beyond a predetermined reference value. 

Claim 9] The ion-implantation method of detection according to claim 7 or 8 characterized by the state of the 
iforementioned wafer being the light reflected by the aforementioned wafer. 

Claim 10] The ion-implantation method of detection according to claim 7 or 8 with which the state of the 
iforementioned wafer is characterized by being the temperature of the aforementioned wafer. 
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